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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce power consumption and prevent the generation of optical 
brightness irregularities. 

SOLUTION: An inverter circuit 10 for driving a fluorescent tube 100 for backlight is of a separate 
excitation type, and drive pulses PI, P2 are not generated by a drive pulse generator 1 in an 
image signal blanking period in which images are not displayed, so that the inverter circuit 10 is 
set in a non-actuated condition in the image signal blanking period to light off the fluorescent 
tube 100 for backlight For each horizontal scan line of image signals, the drive pulses P1, PI of 
a different cyclic periods for each horizontal scan line are generated from oscillators 14a, 14b by 
a reference signal which is synchronized with an integral multiples of the horizontal scan 
frequency, and the inverter circuit 10 is driven by the drive pulses PI, P2 to light the fluorescent 
tube 100 for backlight thereby the optical brightness irregularities due to the fluorescent tube 
100 is eliminated on a display surface. 
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(57) [gift] 

7*7^ h i o o fcigBtrr* w 
^ft#©^-7>+> y»ira-c«iig«j/^^i^s i -cis 

ttAW*Pl, P2%4gJU^J:^{ct5cir 1 eft 
ITOfPtKSgK: h 1 0 0 SflWT 3 

P2££j£u c©igtt^*;i/^p i , P2{c«tor^> 
0 £j£#T<* tiCi-C, a^Bj®±{C^7l£ < g 1 0 0 «c J: 




1 

> iromt?tt. JsE'* ? * ^ -n- ffl©s#**tmxr * 
[11*3123 jjai«*Stt. fls»w»a©-'>^- 

1 «cf3K©?RSi^S^». 

[M&g 3 ] mmFmrnmrnz. jjkx * * ^ -f h 

&&®Lftr Sf»^cS 1 tciB»©jRa^i^B. 
[»#«4 3 3ffilfflilHia^%WB*»6JIMrt-S-''« 
hffl©3l#«£* 

£02 ©f&SSiii. 
m^m^OTKW-^Si'y -{ > kjeS D r . ±iBgi l ©l&fifl 

t. ±Efliz©fa8»t*wb«**«»*ai. 
> yjwuBt? ». ±e>< ffl©a*«*ai*rr & 

WWI#©* 3 l t j£a3l8M"CB. ±iBW£© 

7K¥-^S 5 -f > CT t K: Jhf B£l 1 ©5&li§ t ±IB^ 2 <D¥k 

-f hffl©a3l&«*W»TSJ:5KLfcCi*Waf*"* 
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fat£©MH«^s. 

[MSB 6 ] Stt*»«S«s»*. JblB'< V 

[»93©#ib&bwi§] 

[0 0 0 1 ] 

9 . Vkigiwm^ s ti sajisa«ji«sMR©»ffiKK» h 

lo ti*>< y f 5 -f hffl©3t*«*Wttrr*©«:»Jift*>© 
[0002] 

[ft*©SfiS] fie**»6HU<W8F*3*iSJR»*^* ,c * 

«aa^©an^inffl^*M«'rsyt*. *©«iHK 
[ o o o 3 ] b 8». ffi*©i([*aK^aiKaw3n-c 

btcm-C&Z. C©H8JC*5^T. 3t**l OO«0^ 

20 b»i»3M!a*a*^R©WHfciw*6* , i. ^©sms 

[0004] mwcm^c-o^—sim^i io», a 
*ff i o o eigttr& eiasiJ®^©^ >/<-a»Ei»-c 

*5„ c©-f>^-f@l»l 1 0», 'WBEA^JfiHf-t 2 
l*»l5^a-i'=»-f^L. ^IJjffllSaRl 1 *^0rifi[ 

jWSi. h^>XT 1 1 ©-?»W*N 1 1 icm^ife 

30 Ql lJ^^^itt-S^lnlOWE^SSiSSiT.?). C©B#. 

[0005] h?>XT 1 1 j&SpJfl&ffltftBtC& 

Si. -*«§N1 lK4CS«BW(y>U b5>i? 
^Ql i*s^7{c>i?,t*ic. «®^NftCjtiam 

i i ©— 2c«sin i 2tcm«t*^nTSE*^i; 

SiitK, «9«HIN f CC h 5 >5>* * Q 1 2 i 

40 [o o o 6 ] *i/r. h 7>^t 1 1 *5^-qjgssrK?J 

— ;x«RN 1 2K^C*«BE**«d>0, 1--5- 
>^$Q12^7, h-7>^X*Ql 1 

1 2©^^f ?f>^fPtt. h7>^Tll(D-^iI 

[0 0 0 7 ] C*Uc«fc "3, h?>XTl 
50 J»cJ:- 3 -CSvfu$iMffl3>7 :r >-9-C 1 ZZftUXWrn 



(3) 
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^-t2 2. t 2 3K«§fcSJvC(,»S£#*l OOtCtfi 
[000 8] 

5 -^7^ hfflcDM^t i o o ? * =7 4 y 

fflOS^f 1 0 0£ig«rr-5-f>/<-*@8&l 1 0#g 
OMfll^C 4 3 ft* »KBf«ii&ga«|g»3 nr t-» 
SMB. "^?-f M3©»#* 1 0 0 &ttB&&*Jttift 

t& o , 4 1» ^ mo^i^ -afc. 

[000 9] 09^.tfMS*^g©a^iEM±CC 10 

fwisrca:. *ia»i i o sjtaafctt 

iEVc c**7K:0"C. £0(81 1 0 

«t^{CL/cJ&^. -^^-^IHJSg 1 1 4 -j =f-\s V 

-f>^-*iB8i i o*5*73nsfc*, ^x©-&r 

[0010] 

4. hffl©»*S*IMW-SIM&*«4, ilf 

sojaaaRc^BSfi^sm^-r s c 4 m-c » s^jg^ 

4. c©lft&B*>6©&tft#K:£-?i>T. JJBWtt* 

Cim^Il ©%JSS 4 v R««*W>*¥j6XHiR 

i^§4. 8MWB#©*¥j£aE5-f>CCj£t;T. Jffl©« 40 
Bi. *2©|HBS4*«!J»)«*.S«JWI14. 0 
1. *2©lBS«»»6©aiWt-9«:*^»T. fgtt^K 

*84*«*.. mMmm^m^mcm^ £ ft sewim-si 

*Tf *4«CC. »MRfi#©*iPj£3lEWIIB'rB. 50 
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tCfc-sT. *¥j£*7-f>C4fc»l©#Bifi84!ir2© 

^&4£^o#*.t. Kifc^^i'^ftja^a-riii i ©a 

£S. Sfc«*2©ft^©^ft4»tcftttts?dHfr'< 
[0012] Kft^RK. fftHffl©-f >^t-jf@ 

Kic«t o rwss-r * c 4 4 ofc. *fc s ? ^ ^ 
w hffl©saw©iiis%K#T*ira#a*«jisc 4 

4 L/c„ 

[0013] fcffflHK Jtfitf. ^* * * 9 hffl©3bfctf 
*«W SigJ»#©^ffe®)S!4 U . Rffttf#&*4 5 ft 
*R«e#©aiB/*T^9>*>i^i8l'r«. nt^ 

4 -c. isat)#s*¥Ntb^4 ft 0 . >< » =7 4 v momyt 
toouii/c, »«m-«»©* 3 FjfefflHifli'r«. 
■6©»Wt^{cBBt8UfclB»-''«*^*Sffi:K:fifeRRO. * 

^ > c 4 (cmtj: z> mm t <* ft zwu/wxtk 

[00 15 3 

[»"«©lltt©}B»l «T. *»i!a©3e»©JB««:-3t> 
■CKiHr*. Hl«. «Jt©«»4 3n*jRii3i5^Be 

fltfiR09*^ufciar*.s. c©0 1 tc*jt»-r. m^cei 
o oi*H^uft^aBiffi*flaKMR©Wffi«:ttw6n. 

[0 0 1 6 ] »«rH ofc-f >-»•«- o«. 

*i o o*wft^affiaaiw«&5S©-f ^-^HBS-r* 

1 •©— &«MIN 1 4*Sg=J>7 s >-9"C 1 1 ©M^ 
* s . ftlftlH7>^XirQl 1. Ql 2©aU^*(c 
g^Sftrt^-S., h7>^$Qll, Q12©X5-; 

£«?gift$ft> ^-^B-e-ft-eftA^j^t 1 1. 1 1 
2 *^'i/T»fiT sistt^^^^^m i ©ta^ss-? t 

4, t 5(cggR3ft?b>£. 

[00 17] h7>^Tl©2^i«N2(i 1 —fjifim 

mHmm^^r^yc 1 2=&^>Lrig^^t 1 stc. 
te^aWi* 1 1 4 (c-eft-eftSi^3ftT*i o . c ©^ 

ti3. 1 1 4(ctt»*«i o o*qs«3hri,»&. 

[00 18] C©«fc5&«JS4 3ft*fl!ffiMatt©-f> 

^Ipibsi occfct,»r«. iga&^^x^s 1 *>6© 

fgSft^^UXPl, P2{C<fc^r. h7>i/^$Ql 1, 
Ql-2*3SS«c*>/*7-*-*. Cft(cJ:0. h^>X 
T 1 ©n^«»N 2 K#ffi;**i/c3£#^E#a£U C 

©^#^j£cc«fc o xmi&umm ^ >f r >i?-c 124^0 
r, wtn. 1 4«:^§nrc^®7c i gi 0 occ 
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5 

[0019] JUE-f »<-*0iSl OKMbXWMi'W 

- his]gg4K:«J:-o-t:itij£§ft-2>. 
[0 02 0] «»K*JI^BSiaK5lih9>S?X*Q 
1, Q2. 3>f>fCl, C2CCj;o-C«fiS3*i, h 
7>^Xi!Ql, Q2©^-^«7'Js»^'7Pi»7'|518S 
2©m*-7-f>£lgil£3*VCl,>.2». 
Q 1 . Q 2<D=> US' *ti*h— MKiffiiM&ft* 

jev'c c^Eiwnsn/c=i>^>-9-c i. C2«^sn io 

[0 0 2 1 ] Jtt8@»3tttt*»3 a. 3bKJ:ot» 

ft. Sifcl&S 3 a . 3 b ©— :£©A#^ < + ) 
tt. h5>5?*ii»Ql. Q2©3U**£!ti&<*ft> fife 
(") i^t2fc*l>T«UM-*W#» 

[0 02 21 5»-h@K4Bh5>^*Q3ifflaS 

IdgtnR 1 irjcttffiiUttfWEV c 

c#«8&SftTl,»&. *fc^-*tt«8*t3**l/t* 2( 

[0 0 2 3] *3FBMH'09*afltSl 1 K. Hwl/fc 

WIJBi'a^i'W. *¥:7-f>«8'J3&l 2. a^fu 
-£14a. 1 4bK6tt&34rCt»*. 
[00 24] W >«8W 1 2 tt. * n » 

sissa©? -r >*»©ws«*trt». *©w»»s*k:*-3 

^tX-f^f 1 3<OW»WW*fT5«J:5«Cl/t:«'»*. c 
tcj:-?Tfit*&3ft. . *^^7-f > ; &*0>bt'S<J: 
A (HBR&6 4 0X4 8 0) ^£3ft« 

[0 0 2 5] *5xU-*l 4a, MbB. mtfPL 
L (Phase Locked Loop) «EW»»SHSVC 

T. PLLEK-CWEIWWiaBSVCOia^ha-JU 

u-c . «it i**iF^ffiaaak©««* * fctt«R«KB 

-SUa, 1 4btt±iHOfc s fc J 5frfltf?XK:R&5£3ft£ 
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* H i«^lCj:^T«JSl^:4>Ja>. *©»£»£« 

[0 02 6] RIJHflHteJiSail 5 « -f >'<-*lsl» 1 
5-1. 15-2. yT@8§l 4 -3(Cj;o-Clt)5S;3n 
TfcD. -{^->1B15-1. 15-2{Cts^TA 

ftJ5lK0fc&. ^TlilgS 1 5 - 3 -C. *©SMflM»n* 
faSJcSKt/C^S. o^0Pl^{f-^)SgPl 5-C«. 

5. 

[ 0 0 2 7 ] SEt^SP 1 6«. ibiSSl 6- HCfc-5-Clt 
j£Sft-C*J9. -#©«*?■ <+>' fcttjffijfcttfWEV c 
c £#EJginR 2. R 3 "C#E Ufc*ffiW?r©DSS!M 
Ei bTA*§n. ffe*©^-? (-) Kl*9t#* 1 0 0 
©» S/c&©IE3fcffl a > -Jl/«E V T # 

Austin**, i oo*«K**«c«:i- 

j 1 6- l©m^U-^Jl'S3'g:l^«El-'^i ;r «C*«t^ 

K-r*. st*«i oo<o»B[*«iM-r*««in* 

ffln >V B-A1EVT«< t/C. J±«» 1 6 - 1 © 
HJ^3 U^A' S 3 ^i$SE b^Jl/J: 0 ffi< ft S J: 5 

[0 02 8] ±!2Ufc J: 5 fc#3SK©JB»£ S***'* » 

J» 7 ^ b ^©^^©lEtt^^ftjfF^S 2 , 0 3 Km 

$ A 5 > U ft* 5 <E>_hf2@ 1 tew Lfc/t ^7 

10 ^. 

[0 029] ±130 1 CC^L/fcffiSb^^^^fiES 1 ©S 
•7-t lie. 1 4 a, 1 4 b©f»in*>— 

«*.«H*2 (a) (C^r«t^<C»Wt#OSC*JA*3 

( b ) »cw-r «t ^ aswo s c©st%±*>>3 -ctt« 

[0 03 0] C<DV U f 7*7 a * -7T5]5§2©fitf7Q. S. 
40 Ql. Q2©-<-XlC^-tl-€ t tlA^3ft^. 

Vc c £&6<fc^c&*0aftm£ft3/ctf). h7>^x 
$Q 1©3 U**SE«. IUI2 (d) ic^-r<t^ttffi® 
ttifi«ES 1 itt*. p]«llcU-Ch5>^X^Q 
2©3Uf **EW[3I® (e) IC^-Ti^ftiBftW'iSS 
50 ES2 6&S. 



c o o 3 n -e-b-c. c<ommvi&nKs i . s 2#j± 

a. 3 bOfl657©A^SS^ (-) Ktt. J?^?- 1 2Zftb 

xmiffli 6oto^s3*sA^snTt,^„ ee-o-c. is 

#SP1 6#>P>itlS3S3 a, 3 b(C02 (d) , (e){C 
Sl&tT^Lfc£5£ffi;ftS3#Enj!jn3tt.5 4, J±®S3 
a, 3b*Pe>»|5J0 <f) . (g) (CH^r^L//cJ:0 

PI. P2*s^t4, t 5^/M/T^>^--^[sISSl io 
0©h7>yx$Ql 1, Ql 2 ©•*< — ;* (CEIJfln 3*1 

So 

[0032] Sfc, 3ft%ftl 6#>6J±$Sfg3 a. 3bCC 
02 (d). (e) CCffi^^b/ccfcS&lWjS 3#EP 
2ll3tiS4. Jtl&g3a. 3b*>6t;tmi0 ( f .) . 

jjZtl. CCDiglb^^XP 1 . P2*«Sg-?-t4, t55 
rt-Or >•/■<- 0©h-5>i>X£Q 1 1 . Ql 
2CO^-^{CErJ»$4T,S„ 

[0 033] H?TO2 6CCAA34Tri>&Uft 20 

ffl3>Kn-ju«EVT«:J:-»-c. HXasi 6©Utt7S 
3©U^<JU*?BEOritlR@B3©ittSt»3 a. 3 b* 
6UJ^Sn-6jgJb^l/^P 1 . P 2©^^^iB*oJ^r 

# s <£ 5 tc or 

[0 0 34] C©J:5«ci/rlBft-»'C^ajidESUc*j(r> 
T£j?KL/d^K>-'m-* PI. P 2 tC <fc r»r . 5? 
BBl 0*WfrrsC4 , c v ±j$U/cJ:5K:-f>^-£ 
BRl 0K*»(,>r3S#«EE#«aiB3tira*«l 00*1 

1 -C^JjRSft-Sfgtt'-OUX Pi. P 2 ©/-Ol/^iflfcoM 

LTWfc*fT5C4#'C**,fc5;S*iS. {!^t, m 

*7j*«£MSfr &£3Hf 1 o o <DM&*va&-? S Ct*i 

[0 0 35 ] Itis. m%Ml 0 0£**lWa4&S«fc5 
fciEtt^vu l ©;wxHtfjp l . P 2 ©-k;u* 

«&4bttcr&J§&tC:tel.>T<>. 02 (f ) , (g) tC 
S*TJ:9tt:<*;l'*U«jPl. P2*9ttc*7i«cSJHM 40 
TD (f^h^-fA) *RWSC4t?. -f>'<-*BJ8 

1 0© h-7>^X£Q 1 1 . Q 1 2#±t(c C 
4&ttl><j:9Ccts-Cl>&. 

[0036] 4 C5r. «JUinMiaiK:^3tiSlsMR 

**)SiB:/5>*> ^Kfffl 4 > 5^X810**^ 

SfCtot^KNTSCMrttl (2 6 

2. 5H) «tC20H^ntl»^c*17U-A (5 

2 5 h) -c«4 0Hd*n-ct»«. se-sr. &m&m so 
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#^/c<3{C«4 0/5 2 5 (s e c) ©£K77>*> 
#WIIB#d*<va»*C4KttS. 
[0 0 3 7 ] IMMB-91#Sfc»HCtt. ttl 1 x 

(525-40) X3 0 (Msec) ©*¥^5>+> 

4SB^^>+>y»ira^^tt-r*4. i#iwafc*>© 

BMfeM-Sf-tCttifiO. 2 36 (sec)©^^^^ 
l«3W*Sstl"Cl»*C4{CJ5c*. COi9<l^7>*>y 

». C©«§ra«:^- ? * v -Y h fl§©3&fc* 1 0 0 *.£JTl» 

rt. *©»36*iwjttK:3pjfflsnai>c4{ca*. 

[0 03 8] *cr» 49K9i(c4al»T». C©SJIM?K 

IioooiBfeWUiStticir, loori 
*3E*flWB«K:JBi>r laaBtt^^x^jaES l ftyc * a - 

[0 03 9] i3II. ±MZL,t£Mtb' , V\'X&l&&'l teis 

1 0 0©»J6*«yhS-tt*»fp«Bi9i-rs?ta{>© 
5» A S>^0T?&£„ C©03 (a) WpJ^m^RXSP 
1 SKA^StiS^BOBfi-^H. HKb) «SittPJ 
WS#V©«ge**tt**i5*t,-C4B»J. C*i6©SS:/ 

*¥[5»wfi-^v . h«. i3mm#^fisasi 5 ©-(>;•? - 

* 1 5 - 1 . 15-2 rJKfg<**i/fcf&. ✓THB 1 5 - 
3«CA*S*l4. ^T@8§1 5 -3©a^jS4«. WM 
( c ) {C^-T <£ 5 fc'*¥l3IHHMH 4 . Sfi[HlWm#V 
*^fiRLytfe©4&0. C©tH^jS4 50S^t 3?:/rL 

•^-xscEPflnsft*. 

[0 040]^ot, C©5 h[5I384© h^lyVX 
$rQ3*M->4fcS»||HL o* 0BI«Hi#^sJa» 1 5 *» 
e.©tti^S435s rn-j cc«c*^9>*>i^iHI'Ctt. 
l-7>^i!Q3©3 U^*4SSiK3*ir(,»5ga*gBl 
6©tU^^^>*i, iSTfeSPl 6 ©tH^JU^U S3 tCMtj 

C ©^*. S a B B ^g-C©WI*s^i & RffltfiT 
#©^7>+>y»ira-CW > Jttg@i83©J£fgS3a. 
3 b*»6»IBBi^;i'^P 1 . P2#Htfj3ft-r. 
-*H»1 0*i^ttf«ttB4<e*A^>. 3t*flfl 0 0£ 

[0 04 1] C©i:9tcWfiS > r<&C4-r. 04 (a) (c 

*fi9K ymm^comm.-f? > * > ^ra-r« > 

-^[elSSl 0KHBtb^;l/^feSg l35^6©lgtti^ - ;i/XP 
1. P2*5^$tiT. -Y>^^-*0SS1 0*^B6^tC 
ffitC^SiTc*. y<7 9=? 4 Ym<DWt { g \ 0 0©^;5r 
f*±-rSCim5. iffclSJH (b) IC^TJz'ylC. 
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IMW1^©*¥^>*> fWUBfe-f »<-*l3Kl 0 
(ciiSfr^;i/X£JiKS 1 ^©lEtt^U* pi. P2« 

»^7-fh mo'mM 1 0 0 O^MtSC tlfi-C 

[oo4 2] cn«c**»*a«s^BaiK*^3ns!fcflfc 

©&fg£m£T t £ & < . '^?7^ hffl©3t*« 1 0 

+■7* h#{fircW*«#*IW*T*c£#r*a. * 
fc, 6«cJ:*St**l 0 0©H#*flMiUTfl[ 

Httffil 6 «: «fc ^tS*f 1 0 0<D*?@fS:?f£-rc<t 
T?. 3 fctt*i«*«#©fiU*&ia*t £*>■?*&. 
[0 04 3] tCZ-C. ±IBbfc«fc5fclBfc''W*£fiS 
S 1 K^3ft**i*«^*BS0fc«l£tt. 

^(c. ^^-^ibijsi o©^^ -J ^^^mn^.^ 20 

B^fi^OD^JIifiiSc f (W*tf 15. 7 342KH 
z) ©SBRfSKHJeoAJi^tt* »5*IfflH±K:*&j*3n 
Slf*£B*!U"C. H3E©7lS*WaH3eii (BJHt^£- 

[0 044] *C-C. 3t^eS6©^S8tc*Jt>f«. 09*. « 
|^fl#©*¥j££E«9S f ©«»« (0!*.K2 x f x 
mm : (IU miiffilEffi) KRIS! LfcSlW***** 
5Ci«*5^l/-f 14ai, ^jtSMiffiK f 
O^fifcfg (m«2 . 5 x f x m {g) icPSB bfc^Sfs 

gx-Y l 3(c«fco-c\ ffi^#@©* i P^5 ^>, 

Hcfitt&-r*»»fll#OSC*W0Jft«.6ti*J:5«:i/ 
ttfe. UltmB^U-fUa, 14b© 

■5. 

[0 045] C©£ 5 «C»BWn«. «H#B©*¥* 

tlOOtU*. WitSI5 (a) tCm-?"<fe5 3tt*^U- 
# 1 4 a©SW^2 f «c»j£:Ufc5 >^"«t*«**h. 4 
-€-<DH#©3?;ft1f 1 0 0 ®»*ffl*tt5 > 7*m?fo© 2 ffif© 
JS«a»4 f KJ:-9T»6<i-5Ci«:a*. *f«* 
g©*¥^2^>* 5 ^S3ftT^£!H!F«:. ^d»7-f 
hffl©ft3£^l 0 Otctt, ^«15 (b) (C^T<k5 
tt*^ U- * 1 4 b ©SV«-^ 2 . 5 f icttlfcLtc? > 
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-^ss"c«s%3*in>aifc*©»^tt. ti/u-f i 
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